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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely protect a Cu-Ni- 
P needle alloy layer and a conductor circuit from 
dissolution to be caused by a local galvanic reaction by a 
method wherein a roughened layer is formed on the 
surface of the conductor circuit provided to a board, and 
subjected to a thermal treatment, and then an interlayer 
insulating film is formed thereon. 

SOLUTION: A copper foil is laminated on both sides of a 
glass epoxy resin board 1 respectively for the formation 
of a copper-plated laminated board, a through-hole 9 is 
provided to the copper-plated laminated board, and an 
inner copper pattern 4 is formed on both the surfaces of 
the board 1 by etching the copper foils. A roughened 
layer 1 1 is formed on all the surfaces of the inner copper 
patterns 4 and the through-hole 9, and resin filler 10 is 
filled into the through-hole 9. The surface part of the 
resin filler 10 and the roughened layer 1 1 are removed to 
make the surface of the board 1 smooth, an insulator 
layer 2a and an adhesive layer 2b are formed on both 

the surfaces of the board 1 respectively so as to form interlayer resin insulating layers 2 of 
two-layered structure. 
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Abstract of JP1 106831 5 

PROBLEM TO BE SOLVED: To surely protect 
a Cu-Ni-P needle alloy layer and a conductor 
circuit from dissolution to be caused by a local 
galvanic reaction by a method wherein a 
roughened layer is formed on the surface of 
the conductor circuit provided to a board, and 
subjected to a thermal treatment, and then an 
interlayer insulating film is formed thereon. 
SOLUTION: A copper foil is laminated on both 
sides of a glass epoxy resin board 1 
respectively for the formation of a copper- 
plated laminated board, a through-hole 9 is 
provided to the copper-plated laminated board, 
and an inner copper pattern 4 is formed on 
both the surfaces of the board 1 by etching the 
copper foils. A roughened layer 1 1 is formed 
on all the surfaces of the inner copper patterns 
4 and the through-hole 9, and resin filler 10 is 
filled into the through-hole 9. The surface part 
of the resin filler 10 and the roughened layer 
1 1 are removed to make the surface of the 
board 1 smooth, an insulator layer 2a and an 
adhesive layer 2b are formed on both the 
surfaces of the board 1 respectively so as to 
form interlayer resin insulating layers 2 of two- 
layered structure. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espaoenet.com/textclo.c?DB=EPOOOC&lDX=JP1 106831 5&F=0 



2007/11/08 



(19)0*B4$fW (JP) 02) & H !£f |f & $g (A) 



ftj&spi 1-68315 

(43)^BBH ^11^(1999)3^9 8 



(51)IntCL 6 BBMtW F I 

H 0 5 K 3/46 H 0 5 K 3/46 N 

E 
S 

C 2 3 C 18/54 C 2 3 C 18/54 



HO 5 K 3/38 


HO 5K 


3/38 B 

mnm<mi3 ol <£i2i© 


(21)fflSS^ !fcli s F9 -226405 


<71)HSA 


000000158 








(22)tflKB 9^(1997) 8 JI22B 








(72)$S|im 


























mmmmmmivs i-i <yp? 










(74)ft3A 


#s± /wn «= wi& 



(54) [SE?H©£*W ^/f^U>hE«ft«©S!iS*^ 



(57) i&mi 

[Ml] Qj- Ni - PI+tK-^®^f*@S8©^SP1i?l!2 

iiasw * c i «i$ak t -r % y > vmmfow&n 



(2) 

1 

**ffl<w**LT«iiWfc»RT4*Ji:/y > hsw 
«©ttfi#ffiK:*n»»"C. 

R. - v ffr$s£UV >©fttte&*>6&sattR&» 

flW & C i 4#8ici f 1 £ fc W 2 KfBi8©S!ii 

t»sa«4 ] itrEftRttuii*. ioo~iso •cc3oa-~ 

33n©^r**t:£*1$«£"*-SR#3n~3©l> 20 

?ti& i atc£tt©Mft&ffi. 

mums ] ^@^y> h 

9. S«±KRH6ft^4rai8©KIHCt&{tR*&J& 

uka, R&fljianeR*«u •■x^miitmm.M 

IS* lR£U:dtr&K«> O < ttJt&Hfr&ttS&JmfiH 
3&CCRmftM«l&&r*C&«ttR& 

<w*»fiRofca. rnm6Rr&bau e©jimRR 30 

■K/<-fT*-^fc»©HCI»*R»T:. RRIVttUk 

rsiwbR*^uTiwwfc«RTsawi:/y > vmrn 
metMMtt. *©»&%»»!!& ofcR. -{t^mfo 
0 < ttjR&*«> h a: s&jhrw? sns 
[«wci7] aeiKRttJ&hJtawftaBfoaiffitc. 40 

M. -»*^*J:t;y>©ira£^6fcS©fbJi*# 

[HMc«8] mawmsn* rr. «r. wzvm 

[DM019] £»:/y>hffi«*«HW-*KMifc 
•3 . «*Lh«:RW 6 ftte*ttSK©RiBtc&4tJI 4#SS 

0. soi*Hi**ufc«» t?ntaiiwiu> & 50 



!f#ia¥ 1 1 -68 3 1 5 

2 

*>J£rrc**£R* 1 R£U:Stf&R6 0 < «ft£JS 
*&&*&MKRR*;g|£U 3 6«cRIMB||W*»fi£ 

•j-icitwRi-rs^Ji^y^ bwwRowsam. 
ftRSjaaofca. mnMUM&Bi&L c©«mR* 

HK>WT#-Jl'©;te*©raPa5&RWX. RBRIttifc 

r«iMtR*^LT**t«(cK«r > her 
«©«tt#tt«c*t»T. 

meffitkii/i*. toR«»MK3*vc. ^©siasrsyas 
*s#n£ i msLk&t&Mi, u < «jt&M*>&&&& 

fll««li-rWi:Sh4C4*»Ri-f*^R^y>hK 

[S^lii] SfLhKRt^etiMVtteiKoXSK:. 
§@ s - » *-**5j:aty>©««^to6>6tt*IWWl«r» 
flSO. R«fflaK^XM**jarr*Ci*««-ir4R 
#99* fc«io(Ci2$g©SS!®*£6. 

C»#3Bl2] ltlBR«!fll«. RR. flOfe. 

*j«t^ju#>^©>s:^*'e)®«nsci-rn*'^^< <t 
«> i a©?K^?E4ffli<> i ?r#m<i: t zm?m q ~u 

( 1^*^13] friasns^isij. ioo~iso •cr3o»~- 

3 B»n®«yirjb<S C £ Sr^ti f &R4&9 9 ~12©l,» 

[jMlOBMBttRUi] 
[000 1 ] 

C3WW©«f*Jflll»»] ^R^y^hBR 

hbkdmr. WMf *»jh vmz&m ^ y > h ie««© 

[0 00 2] 

cotJ^KTv^RKRIIRH:. WH»& 

^4 -55555 ^R(cHn%3nr(r><SJ:9«:^(cj:0 

m«K««R©*air*BKt«W«: <fc S*0«i«:^:ffl{b u /c 
^©*l<fcffiKSftt£©8fJi§Ji£g:J£. 9IR«ffllt/ 

attWiK/<*->*JBli!EL. C©J:9«:XS&ttRiaR 
•Jjg-TCiKJ:*), ^Jl^b b/cT 7 s -f f-i-fWK. «fc 5 K 
^ FT » 7-15®SS*if#6nS. 



(3) 

3 

[0 00 3] 

3*l£. WtUZ. - 283860#&$B fctt. ahm* 

A £ - > ic cu - Ni - P ifi 6 ft -S o * 4 *S"f C 

"COS. 

[0 0 04] l,#>l/ft#i=>. CCDCu-Ni-P#'e»fc'5*t 10 
£. -£©PaP*>i=>, Cu-lti-P©«M£6^«>r>aJH#R 

■ C © J: 9 QrBt. BWfcfW* Sl>BV7H»f> 4Wtc¥ 
tt@K#$ttU Cu-tf-PW&f-ft^SJoSJl^aiffc 

[0005] c©<t 5 ftrajgfcjSBB-e&sgEfite t/c. 20 
«W#6tt. 5fe«cWH¥9 -i300»94^K:*ilr>T. Cu 

- Ni - p & h ft m^^momm^ xxwmb oti 

[0006] 

SftXXIite^SMa&fcCfto-Cfc. gft(CCu-Ni- 
fc. C©3|WW*. WtC, «#IIIB#mPi*o#flg*$J:tf 

ft* -Y F £ ft o-TEtttBD&ftflHB&£»f b S « 5 30 

MB£fto/t. 

[0007] *A91©£ft:SBttt*. Cu- Ni - Pifflte 
[0008] 

IS5IK:Gltt«iL*W3£Oft:. -£©*£*. Cu- Ni - P £ttfr& 
^B-^(*laI883>sjS«?r5JSH*5. ©Cu-Ni-P*6ft 

*#t*e^fe®iiatt*Hw.>ct. ©cu-Ni-p*»6tts 40 

T4Hf#t#6btt,>4Ci. (c*a£Ji3eb7fc. BP 
ft. Cu-Nl-P*»&tt4«ttt££«. *©l&»ttaH&l» 
fc6K»||H't<. BL KtfbSiJfcitfV:? Fx? 

*fc. cu-Ni-p*>5»tt*««^*i*, -e©a®K:M{b 

JKtt £'©§0 £ X X©gg&JKlcr.S:&S«f SH^f-asff ft b X 
»Bl/CL'*S. £#3.?c. C©«fcSttJflje«e»-5*. 50 



i^gSTl 1 -6831 5 
4 

«9!#6tt. «ra&^®tc^||^*>e>ft&ffl<bll£ 

±3-g-C&SSHC< < 34±£C£. ft^tftc. *£H£# 

* 6 ft *fflf fcJWHHOW- bJgft £«MHKer 5 
C £r\ ^©fflttJi3lffitc£Jl&3gJl£ «fc »33E±«:»J« 

3-trc. a«^Kjw^r*A5^*««^i&*»M 
?sc:£tcj:9. mmcDfflMZM&x'Zzctztoig. 

[0 009] Tfttoft. *^Hj©S^«ffig«. «T©£ 

co shb^u > h s<csfc •? , wnttc 
C2) «sLh«c«» 6 hfcawt@»M>»mK:fi4fc» «f&a 

HSS*0fi£-r-5C£«:J:»3. »ffi_L©jgf*[!Sg£Jifia*& 

friBffl^biitt. )*^^*siS3n5c:£* 

W*iT*3Hi3nj > hBB«ffi©iS!Ji^T?*^. 

[0 0 1 0 ] ±13 (l)Sfc»*(2) {cia^©$Sjt^ffi«:*J 
ur. «S±«cg§:«ente^|5ilS©^®tc«. fl. ■=- 
9 V XDi(«6*»6ft Sffl4bH*»fi«- S 

C&#ff£l/l>. *A:. mrtaTOiaSB. 100~150'C 
•^30»~3^W©^ffir*SC tOfiftt. 

[0 0 1 1 ] <3) IH^'J > bGitfi«ttfir&(c^A: 

M« 1 a«±^t?^Jl «> 1/ < «ft£R*>6 ft ££H$?I 
(4) S«OiKCKt6ftftjitt@H(©Klf«:a{Ui«»lsS 

i/fca. jnmeiMi«^ao. c©»iBittiMi(c^-fT 

HSg ; £^-rsc£«:J;0. tt«Lh©9WaB&niHil6 

ffitcfci,>T. frtaffl{b)i«. *©*BB*«*B«iytea. 
* >{bM(o]* s S3«fc 0 < * >JWT-cfcS^il 

* 1 WsLhdtr&H 4> U < 6 ft S ilMM 

-Cl2SS3nSC ££!&§![£ 7" 'J > hE««©S? 

[0 0 1 2 ] ±IB (3)$fcB<4) «ciEt8©SHjg^«:*5 

t>r. as±KR»6nfciw*BB©*aH«:B. n. - 

^W<fcy;> ©«tt«^3&> 6 ft -5 ffl-f bll *3^fiR b . 
®S2iS^«:XXflS i fe^-r4C£*5«FS tit, Wi 

ismm\*s mm, mm. t^v »»*»j:«/*ju>k>» 



C4) 

5 

<DUfrti>tyMi$tiz^-?tift'j>tj:< t h i mourns.* 

[0013] C5) &m?'V > VfBHRteKfrr&tcmit 
K> . S&JLCcRtt &hfc»<^B©*S<cffl{bltt&j£ 
0. ttflU^ftttl/fctifc. Rfi<WaB*M*BlU * 
O'CBSffl'ffcJMHHK -f tfMbflfittWH «fc 0 *S < * 
f>«T"C***BI* 1 W&Uidtr&Jllt l> < «JtftJR 

£>S. 10 
(6) StiUbecRtt & ftft£^tt©*iBfctMbll *JfcJ& 

oitVL mvmmmtJBOLL,. c<ommimMtc>UT 

*-*©A;»©IIP»«rR»r. 0»HMUM±tC*tt 
IU±<MII4BIS£«. flrKHntt«>6XtU-*-&a.4bJI 

ffi<c*rt,»T. ««riB*i<bJf«. jUttft»«4b3*vc. ^© 

[ 0 0 1 4 ] ±IB C5)$/c«(6) fcGtt©H3S#&«:i} 

;Ma<fctf y >©«*te^6tt*»W*HS«EU 
lttfflMft«:^Xgl*»ijW-4CijWff*LC>. fr 

©fcjtafr 6Btfft5t>r*iJte!>& < £ 1 1 «©*?§?&£ 
JB<f»*e&#*?±lA>. mBjMUSSIH:. 100 

~150 *C"C3Q»~3 WHOAHI'C** C £##£ l/lr». 
[0015] 30 

*6&a»tt6^a*©ttjre©awbii*. mmm 

TT5C£KJ:oT^©ifeIi1fe&|6Lb;*tf. Bt BMbflf. 

C&tfr**. CtifcJ:*). fi{bJ|tfjilBUtC< <ft 
0 . JflffimfflEffrfcttM'r S C £ # r * & . 
[0016] ±IB (3)fcJ:tf(4) KfE3S©#f£?J3 

gft^ttg&Dftflf *8HM-** 5 C £*5-C# 4. 
[0017] _hfB (5)*J«fcO*(6) (Cffi«©2|E»W 

r S ©-e. ANt«9tc J: o rfi* bJI©affifc£ d fclMb 
WMIfUfcHSre*. *Xtt£©^«H»*g&JiRty-t> 

f<&s. *©**, c©«&(c<i:tiM:. tiftjiafsa 

4l»*>a*ttStt©Aanitt££;K: <t SSWfcfliWr * 

*ci|$«:W*iJT*s. 50 



.«fRJ¥1 1 -683 1 5 
6 

[0018] COi^WJH?®*©:*!,^, Sffi± 

«c«w enfc^Eiss©^®{c^2 nsffifbJi £ l-c 

as-c&s. c©as», ^3^&ifK^«Minwmut 

S£©m*l4«:ffift ccr. 

scu- Ni- p-^©fflfiR*=fij^^©=;ftS 

tfc^&J&JS-Ctf -5 (Cu, Ni, P) = (100, 
0,0). (90, mo). (90, 0, 10 ) -CHSftS 

S6Hrt©fe©#<fci>. 

[0019] <:©#ttt£&tt. ttM£©£&C&Sfc 
ft. (V»toi9>4T--A) f-5>C£tC«fc»). * 

100~150 *CW 3QS— 3 B#ia©J»8Hlr* S C £ *SJf * 

v * - y >©^E©^{fc*sjt : ff r 3 *> 6 -c* 5 . 

[0 020] i-i?4r*- y >&£©*H££&fe6tt 

c© J: 5 ^c^bJa*^S(c«f; <? Mt*r S c £*s-e§ 

zrzgMK.imrci* & <fc 5 (efts. 
[0 02 1 ] l/AyJJ-a-CTMHircH:. iflj(^»6&S 
ffi^bJlK:*fu-csn^teS*i«k^/*fctaMi!iffi4iS-r 
£. ««^fe©tt»ttW±*jJ:-l?/*fc«*Kftd*©lll 

v trh- y >©if«^^»*H5i5S©^3&ffl)*iJ 
■C^.5©-C*-S. 

[0022] #|SHJK:*Jt,:>T, ±E^««HJB«. * 

WJLb*«ria«tL<ttll*BI©Jir**. CCt, -/ 
*>-fb*iaj*WJ:5^*.<*>o?-*>«TT***iW: 
btit t;us-^a. ffiift. fife. -f>y>5 

A. #y>5A. a;<;H, — ?ir;k ^X. IS. tfX7 

^4>&aati&k»rtiA>2i>«;< £ 1 mtm^zztv 
r#4. s^ji£ur«. &. fig. e^. 
■?A%ffli»sc£3&s-c*s. 1#«c, 

©J124 0.1-2 Mm£-$-4t£#!3*tA>. 
[0 023] *^Hj«;tet,ir. ffia^st*. ?S 

< £ & i &©ek*jgffi<caair **i>»*©iwc 

«JR*^^u-r*-ct«:j:»3tf*>ti*. C©K*^?g 

©?SJS«, 1 ~20SS%. -yK-Ct*0.05 

~1.0mol%fIgf*-2>„ 

[0 024] **W©*j*'CB. ««lS8£3ffl^b/l©P H T 



(5) 

7 

ww b . & b < «^-x v -Jr;!'- y >^*»ea«n 
*nr*uw>fc< it i«*»&tt5e&*ss*L<. 

«. met, »»««sj6*i»±r«4i>5«^t*»6 

•s. ip*>. fflttlf <turll--yerji/-y>©&tt#££ 
- y >^fe*Jftja«c©T?*s. 

[0 02 5] Vfl@Kiffi^bA®n(ctOUI^S»'& 

t§£. fJIBfflfblf ©/!#« 1 ~ 5 u m £ b > WtetSSH io 
©Jl*«l~10um<!:-r-5C<!:*5aSH,5. COli 

n*i*5^6t?*»3, awe. aaui^fliTffsi. mw* 

lll&lffl*si,>tt*ra©*6iS%«H#u«:< < U2>frh-e& 
*. a{b»36»jwar*i. iMMHiiMiwi©* 
*ttKj£i/<ft»j. a»tc. 8Wt»*w«f5t. una* 

[002 6] **WUc*«,»-c. ttttUBftffitc. t&fkJf 

iurffl--5>^-y>©«fts^Ji*J^«srr5*8 20 
tt&c«cxX©«^o*K:J:DfiflJi*H*1*« 

jHb£*. '-KB. U >Mtt*dtr* o &c?5iS 
U fl-~9*JW-y:<4Wte^&&&afUI£$J8 

[0 027] ±ia*^.^*^M». IS-f *>?gK> - f 

•€-n-?4T. 2.2X10-^4.1 XKT 1 mol/1. 2.2X 
Mr J ~4.1 Xl(T' mol/1 . 0.20— 0.25 mol/ 1 , 0.01 30 
~0.2raoV 1 J;^tC|g|Sbt:*5< CiJ&iSSL/ 

tBdS&orti. SHMH1-40B/1. IW-t» Tt\> o.i 
~6.0 g/l. *X>$10~20€r/l , ^ffiU>»fflio 
~100 *9Mio-~40g/i . f?ffit£teSFJo.oi~ 

lOg/l fr6&£?£^©«>-3#j8&flll.>SC£#g£ 

[0 02 8] £7c. XXK J: 9ffi4tJl8fi©UftaH£ 

fr5«*tt. *w vitzx-rxmm. wtxx-f- 40 

0.1~2 mnSe©Si^JRl!ftWB*s^JSS3*lS. —73. 
Jt*««:j:»j*ft<blB«ffi*|jari-S»6«. 
£©*ffi#*«li"C* 4. 

[0029] *i6Hj-e«. «wais«tta-r«JiMwn 

ftfcM$> -5 t^tm{bSiJ0CPj^ffi©»S^14*»flt&-7 L * s ; « 



ttHWl 1—88315 
8 

©® Mt . & ffli > r jgtig L fcJMlWJMBft 
Bt BMKWr«aW-*C-iKJ:»). ffflftttWINft 
*jWBIMfe*3*ir. ^fcl||OHSR©T 

[0 03 0] c©*W«W>-9#ffl»WW«:*ji,>r. we 

msiov mjaT©»*M&8ii§t&*. ow6i*2(iiD 

2 tf m ~io u m ©K»ttt»*«iJJii«»5R i 
2~loym ©WHfttt«JJi^*©aM{c¥^)«iS*s 2 m m 

&fcl«**»3ircttSJWtttt-¥-. OTOtfcStf o.i 

~0.8 um<Dm®&ma®-%t¥-i$M& o.atim&m*. 

[0031] mmmm± x**^«ji. # y 

A 5 F»«. x#*^«J»4«l^raHfi««i©1«^»* 

«. :Ki'ji-f;ww> (PES) . 5j<y7x-u 
>x— (PPE) , sj<y7i-U>^^I/7 ^ F (P 

pes) aiw^ns. nw>wwuc»w-r 

[003 2] <X{C. *»w*c*»*»«^y > hEi^««-SS 

«. ^a^tt£©^K«^»o*ffl««wjit» 

fiSU, CCieiRWanitffi^fcLrfflftfflil/. cctc 
DT, *^IH8§^StC«a{kll«:»RWa. fi<tll©^)A 

7jffitur(*. Mb («fb) -®7n*a:ffi, «AB«:ttff 

©^ ;u- jf; - U r Sffi©ie^)l 

«R©aM*@BHH«:t41»|li3^«sn-C. 3P*Wfe*lt« 
l/Tfcic^ S^fc, 3TSffi©i»*®l8Sffi. 
*-;i/©-5>F^M«:«, ftra©<fc^«:. 

&o # o r^iawi €r^tS t7c 0 f -5 c <t * s ^e # 
a. 

[0033] (2) ^xcc. Btriaa) -c^sofc^ets© 



9 

coo34] (3) zmmmftmz& 

tc<D^U— tf-MXThc tic J: <3. UiriES#*fiJJfK:A 
^T*-;i/^Xffl©glpg|5£18:W5„ 
[003 5] (4) &tc> 6Mfct,;raiirfB&»MJf ©«ffi(c io 

#a-r ei#=r £/WjBtfc?*a & *i» wiMtSKc j: o r 

[ o o 3 e ] (5) *ic. mmmmmmituc^mm 
[ o o 3 7 ] (6) ^cc. ft*g&^*j8aNHNii©*9 

•5c tim^&o^P^ 5O~150 •C'C3Q»~4^F 

IH©j!lfllM!ffll*lWCt*Ja*Hr». WtWtJIIUcWT 30 
[0 03 8] (7) «W)W»r»*iLh«c»-9*uy 

7 » *Sx#*MMIB©T *yu-F£-f5 vtv-Am. 

[003 9] (8) &tc, ai>-pi* U-^ F#J&fiSBBtC/*# 
5->-20/Lini©«8?«>ofc%J56U tezvucj* 

«B©wui*iifc*r'« . arm. on. ratfe^© 

i-csifiiLTfein. c©«fc^!tc«ffitoa«*-o# 

HBfittTcfc. fft-7t>J:lr>. CCt, ±iE«£i& 
*J, WMtbr>%mU, 50—150 •C-C30^— 7 B#ra©»nii 

[0 04 0 ] C9) *or. a>-9*uj*xF*iftsofc 

esiST>^- , i'Aftt'©i^?>^?gE-c^ii?i*- 3 #ji so 
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***x9*>anifc*-r*tnc, ««ufc mat. 

J:t». BMb«©#?£{cJ:»>, xj-^^-h^fc, 
[004 1 ] (lO&CC, 1512(9) ^(SLfcig&llSg© 

cn>*i/"C. c©ss±{ce^flgfg3tBiL-r > m 

(l2)i*e>K:> BiFfB C3)~(9) ©XS&ttQiBt/CSfetc 
±R©*ttBBg€IKtt. H"BB3»©6flinffl^Jl^yi' 

[0042] 6Lb©«w«. -fe s 77- ^ -/ fmtm* 

tittmK.&>OWsfcbtcM-eib*) . 4&B0tt. MBA 

[0043] (13)^«:. HUiBC12)r^^nfc^JilH^S 
JR*Kfttsfc& CC^IgCC, ggpasSrJSHl/fc:?* F 

©WC»». K©SJ: r&Ctj&J-C*. 

F©mti&v^-u^h-ciMr&c£#t 
r&s. c©*§^\ m„ F*vji/^-uy^ Ft?ms 

/< » F ©MK«E»±?* -5. 
[0044] C14)%CC. B?riBPiPgP3{p6SaL.fcmrlB-'-« 

» FSUiK ri»4r^-&j ©^■■«^jA'r&. 

tt^ft*fltt&U. tt^**Wf > FS3^«*i 
[0 045] 

{^ifi^i] 

(%tM« 1 ) 

A. 4titJBti>-»*ftS*ttA (JJBffl) ©IBSSf 

ti{ : #^32500) ©25%T * 'J ;MU8!*«)wt3*©?*ffi:C 
DMOGtC«W$«A:««HR«3SU8|t. ®7^tt*^-v 

- (ms^^s, td-^^xm315 ) 3.i5magp> ?h 

?S^ffJ (If^^^atJ, S-65) 0.5 fiSoB, NMP 3.6 
©. j}<yx— fjUx;U7*> (PES) 12SSSB. x?J< 



C7) 

11 

S l.oum* 7.2SSSI5, ^StS 0,5//m©fcO43. 

©. -f 3y*/-A«fBW <BHB<fcflW. 2E4MZ-CN) 2fi 
907 ) 2 JUtSB, 3fetg!SSlJ (B2|s:{fc^S!i> DE!X-S) 0.2 

assu. nmp i.5agg|j?:Si#s^u/t„ 

coo46] b. mmM&izmmmmB (.rmm) © 
mi io 

81 #^S2500) <D25%T 2 V M\ffl*80Ht%<Digm.n 

DMDGtc®m2#tcmm*35g&^ mam*;-* 

SIJ df>y7"3iS, S-65) 0.5 SfiSP. NMP3.6 1 

©. #!)i-f;W*7*> (PES) 12fifiSP, x# 
+3'«Wtfr?- (HSMfcJSSR, o^Mtt 
@ 0.5Mm©fc©£ 14.49gfiSB. &m&lstci& 3 6 

It. 

®. -y s yiz-^waw tamittiM* 2E4mz-cn) 2m 

907 ) 2sasp. xjmhi (s*{bKH. detx-s) 0.2 
fifigp, nmpi.5 fifigu^^M^L/fc. cne>£ii 

btc. 

[ 0 0 4 7 ] C . 8JJJg?S»?riJ©§SSS 

®. trx7iy-^Fix^i/*/7- (tefbs^x^ 30 

£L ^f-S310, YL983U)100fifi3B, ^ffiCCi^ V 

^';>^j* J =i-f-^>e/sn/c^ig[S i.6nm©si 

O, 9SKI4^ (TFv?-»f«. CRS 1101- CE. cc 

■e, ^&^©**3«f&$^srtJg£B-'-!£-->©fP# 

W:/3«L ^i>y-;US4) 1.5 fia^*3*n-;i» 

(CTjgiWL-r, *CDig^J©!tee*23± 1 '0^43,000^ 
49,000cps (ClfS&bfc. 

©. 4 MK\m (QBMbiftH. 2E4MZ-CN) 6.5 

SSSP. c*i6*S^or*j«3isaBWK)*ilHlyte. 40 
[0 04 8] D. :/y>FBIMR©WJfi#& 
CD J¥3 lnrnCD^^x^S^HBBSfcBBT 
W 5 F F V7Z») <fffli#>6tt*afil ©WBKlBjz 

m©sm?g 8 #5 s * - f 3 nr v» **i§g«jf tn#M# 

[0 04 9] (2) F*3)Si^<^->4*Sj:!y £ XJU-^-Jl' 50 



#§S¥1 1-683 1 5 
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ffcfS) ilt> NaOH<10g/l) . NaClQ, (40g/ 
1 ) , NajPQ, (6 g/ 1 ) , m.7ti&£ OT, NaOH (log 
/\ ) . NaBH, (6 g/1 ) €:fll^fcK<b-fi7C*aS«: 

fca{blill*R»fc <!H3#M> . 
1005 01 (3) ft*Jit*c»3iJl0£. *&©#3d(CD-;W 

t,H*x;i/-^-;U9rt«:^*Ly, 70'C 2Q»f^f^SS 
tt. ffe^©ffl«:ot,^t>P««:L,-C«fl§?£«SiJl0€:^ 
l]|&4ni!*5t»tt;5Ul>-# — -^QflK^BWU 70*C, 20 

[005 1 ] (4) bJIB(3) ©®S?£i^^.fca«©«-M 
*. #600 ©"WHPMBK <=#ffi<fc¥*) *JBt»fc'< 
^Ftf^-W^cto, rtJt«^*->4©*ffi^>^ 
;t,-*-;U9©7> F«1B(cWn%Wniod>M6«:C»J: 

£EX9Bfc< fca&O^WJSfcfT -ofc. C©«fc9ft— a© 
W»*2S«©ffe#©a«coi>"C fePHSKcfr -o fc. 

T\ MO'C-Cl^ra, 120*0^ 3*813. 150'C-C1B# 
IV. 180-C-C 7 B#fa©JjnS^©S€r?f o =C8fflg?£ttffillO% 
WbLfc (H5#«S) . 

[005 2] t©^^^. ^Jl~*-^9l¥tc5E« 

s nrc«ai3t*sijio©S)sgp*j =t oniwifteK 4 ±w 

©fi{tllai*IBt*0"C»«SSH*TflHtb. 

loi rtB^tWiiSS 4 ©Wffli WfflttliiL*^ urttB«: 

*sa{b®oa^/|-L-C^a«:S»bfcE^«Sr^. IP 
*>. COXgKiiJ. «S»i?E«SiJiD©^Sirt@^^ 
->4©«ffi*S|^— ?B£teS. -CC-C. ^OfeSMfc 
^BI©T g ^t*i55 . 6 X3. WWK9M)MR« 44 . sx ia ' / 
•c-e 

[ 0 0 5 3 ] <5) M«rie<4) ©^S^CSfflL/fcrt®^*!! 
8§4*jJ:o*;*;i'-*-;U9©^:> F©*ffitc. I^su 
m©Cu-Ni-P-^3^6!tc*^SJl. S3 2 um©Cu- 

wi - p#t«^^6 «s zm<tmis<i;zmitmmm£im 

■TS»3 0.3tfmOSnfMM0KK^ (B'8# 

R fib. SnH«C-Pl»-C«ig^bftli»> . *:0>teJ8J5& 
BJWT©«t^-C*S„ BP^, «R*»ttJBIBUrv7 F 

SMilSiS-cililLt, peMM«^l/. <:©M««rr§ 
tt(bUfc«. ef£K^8g/'l > Wlk-virfr o.ee/ 
K *i>Ki5g/l. ifcffiD^K^FD -i>A29g/ 
K *"5«31b/1. »ffirSttSiJ O.lg/1 . pH=9 

frh%2>mmmit>-?%®ix:m& : £mmu. cu-ni-p© 

#f«^fe*6tt6a{fcJlftWW3«*:. 3 6tc. *©* 
S*. 100"Ct?30». 120'C-C30». lSO'CT? 2 B*IH© 

ummm^mo, ismm9*mMei&&. *s<t^o.2moi/ 

mol/l. ^^J^^i.omol/ 1 . iaffiso'C. pH = 1.2 



13 



10 



20 



o.3jum©Sn£Ml.S3IJ!£§:ttifc (sn@K:oi>-c«ia^ 
UfttO . 

[00 54] C6) iTieC5) ©»t£©»ffi&C t B©j»ms? 
feo^fflgaSSlI 1.5Pa- s) £n-;l,:3-*-e«£ 
^t^t^O^raftgLTfrP., 60"C-C3Q?K>f£ 
M (^J ^TtV *B^rlJJf2a£JlM;t,fc. $6 

S7Pa- s) fctf-.il/n-^fl^-C^fiJL. 

-c , 2o»pafesur*^ > 6orct?3cfc©iaii*fTir>. mm 

fflE2bZ&f&btt (H7#M) . 
[00 5 5] C7) SfffB(6) r*&!f j«;i2afc<J:t^S#JJi 

•5 50anJ/c^l , -CS^L/ft:. CJh^DMDG^r^^* 
U-^-r*Ci{CJ;i3. &#?WJIiC85ym <t><D>*-< 7 

|gmc<fc «5 3d00m3/cm' "CS^U 100 "CC 1 l$|8J, 

©a i5o-cT5^ra©J)ns»A3S h^-iO 

$35ym©2M$ii©Jllin<tfHg*&iBUI OHMW) 2£ 

[oo5e] cs) Itrtac7) ofcss*. soo 

g / 1 © * a AKtc 70'C-Ci5»raaM . JMBttflBtt 

^us 2 (omm^mnm^mmm^t s c <t «c j: <o . a 

i^R88MI*Bi&a2©g|ffi*iffi® (fflfb&i* 3(im} i 

180 
80 

.i 

*%ffift lA/.dm' 

B#H 30 ft 

[006 0] Cl2)fto#U^ h 3*5%KOH-CgiJg| 
h 3T®ft«Jirooftgti2£1inK&jUMI: 

flf&o£ISl2£^SgHJt>o#M«a>6te£JS3l8ym© 
{C. 70*C-C800ft/1 CD^OAiiC3^ma!flt, 

HfcS»r*4^2*$Att8IE*l!iiSLfc (Si3#M) . 
[0 06 1 ] Cl3)WttllB5«&jaUft:S&fC. ttfsB 
(5) ±Pl#©teffi*?Tfc\ ^*I£1(&5©^EK:J93 3 y 50 



C8) «Hffll-fl8315 
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6 ®l*«l|icttlltft&ttttft:. 

[0 05 7 1 (9) «T©ifi^«ll®5?®«>o#?S*«:« 
S^aSbr. OT^(CJ¥3 0.6 um©ftlSft*gf£>-? 
*Ki2«J£j&Lfc <Hio*J«) . C©&M»Sa& 

•3*JRl2&. 50'C-ClNFra. 100*C-e3Q55-. 120XTC30 

150 
20 
30 
40 
80 
0.1 



EDTA 



g/1 
g/1 
ml/1 
g/1 
tng/ 1 
g/1 



HCHO 
NaOH 

PEG 

Cfci®!?*-^^) 7o*c©?siaar3Q» 

[0058] (10)B!TiS<9) T?^J5SO*a)BSJBffl«>-o*IB 
!2±«:rfcJRffl«#tt F 9 A ? h A £3B 9 fttt . $> 
fcttKOr. 100 mD/arf -CiBBfcl,. 0.8 h l> 

$*"C3|MMGfflU *3l5*im©a-5*l'S?*h3SR 

[005 9] Cll)o(,»-C. 10%!pfS®*^SSt?^im)l?»o 

#-C®5?^&o#£J6U JS3i5um©«IfiS8S«>-3£K 
l3&J&&Lfc (012#JS) . S^tC. C«!>«JR4>-3lrll 
134 > SO'C-rsoi}-. SO'CfSQ^-. 100'CT?30fl\ 120*C 

■c 30ft. 150 v-c 5 B#ra©fln^s<cifi u 



g/1 
g/1 

, *A7->FGL) 
ml/1 



40 



m©Cu- Ni - P <D#Mt^^ 6ft* MSB . J»S5<i. 
m©Cu- Ni - P ©£H#££*> 6 ft -5ffl^tJB*J iO'tWfcJf 
MtWWifS 0.3Mm©Si^feK*6S01^Wc 



[0062] (i4)mrtac6) —<i3)©ia&«! 

3 e»(C±M©^©K€r^JSLfc 0 (ftL. SnS 
[0 06 3 ] (15)— -fj, DMDG*C?g*?3-a/c60fifi% 
©x^^SsoJ^&Ti' ■JMbOfcjS3fe14 i W-^©5j- , J =f 

■7- <^^-*4000) 4 46.67g> ^fjUfWFXC 



(9) 

15 

(ttftViJUBL blOOl) 15.0&, A $ #V— 

>U*ftffJ (HSfbiHK* 2E4MZ-CN) 1.6 g, Hfc^t*^ 

^-r&s^fflr^ (B#{fcSi*L R604 

) 3g* |gC<£Ml7 2>y<fl'*> r ^~ <*5|ittffc3* 
CL DPE6A ) l.SfiN <*>^^3tMI. 

s-65) o.7ig*»&U S6Ccc©iB^*»«:*tbr* 

ytmmmt lx<d^ t?-*rvis (iiajwt^sf) *o.2 

ttfi?:25 0 C-e 2.0Pa- S CCflSfi OfcV 
U^HBJ««l*»fc. ft**> ttflBBjett, B^ttSIt 10 

(HCStf** DVL-BM) -C 60rpmCDi»^d-^-No. 
4, 6 rpm — ND.3fc<fcofc. 

[0 0 6 4] C16)^IBC14)-Cf#?>tl/c^J115!^S«CC, 

fc. 70"(rC2<>&BL 70W3Q»IB©iai«ffll* 

A£«»Si*-t:«BU lOOCnO/cm 2 ©SfeiWfreflKfc 
U DMTORIWaffiL/fc. *l/"CS6«:. sow 1 H#Hh 
ioo*cr l i$n , i2o*cr l b$h , lsorcc 3 B$na<E>* 

#rMfy&su vsm&mnbtc (naa 200/x 20 

m) v;I/?-l/WH (W»20Mm) i4*JBSEUfc. 
[0 0 6 5 ] Cl7)^tc, v;i/^-L/^x Hli4*JI5fi6l/ 

Aioff/K ^x>«^h y«5Aioe/i*e>a*pH 

$A75g/l » hVJASOs/K & 

ffi y >mi- hVV Aiog / 1 *> 6 ft ZiRSM&to 

cc93°co^fr-c2^ra?isUT, ^?^u»o»JBi5Lh 30 

(,£0. 3 0 . 03 m m<D^#> o * Jf 16£ U/Co 

[0 0 6 6 ] CL8)*bt, y-ll/y-US?X MS14CDP3P 
gp^c % fc£ A,/c^ - x h £EPJ5« U T 200°Cr 'J7d-t5 

2l#M) . 

[0067] (xtkfffz) mmmi tinar****, * 

tfcWl© (5) , (13) K*5l>t:^X-cMKft-r4«to*) 
[0 0 6 8 ] T^^A, ffiSS, ft. 

^a, ^u^a, tr^vx. «m\*s v& vis 

K ^^Jr;^ |fi»8t)-o#6cr^JSEL/. ^<OW^^ 0.5 
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urt)V h : mt^rt)]/ h 0. 6 mol/1 

MU >K** h U 0. 26moI/l 

WBttJ-MJ^A 0.9 mo 1/1 

pH 8-10 

m& 90-100 1: 

z: v trfr : Sffc— y ir)V 30 g/1 

&MU>K^MJ^A 10 g/1 

pH 4 — 6 

iaae 9o*c 

tt 3.75B/1 

^7>fcth'J»5A 28. as/1 

*»ffcrHJ*A 105 g/1 



[0 06 9] ( JtfSffl 1 ) ^SBWOXfiCS) , (13)CD*!LS 
[0 07 0 ] <±H8W»2) ^56^1 il5l«r*6*5 v m 

[0071] ^jfiWv a^^iasLfc^Ji^y > he 
*»«:-pCir»BLfc. sown. 2©*»^ , ;>na 

6 ft StftTOteJc-^cu - Ni - P OWtR-^fe*'6«c ^ffl^fc 
[0072] 

im 1 ] Cu-Ni- P^Iffi^^TEftM^C* 

4o 

im3] ^wttfrfrz^M-s* y > HB»«o&tJJSx 

[H4 ] *»9B«:*5*>S^JB^y > h"B««<Z>&KJSX 



(10) 

17 

[0 6 ] *&Wlcfrfr2>&®7 V > hSS!&«©&SB£X 

[a 7 ] *^Bj{c*»^5^)i^ y > H3^«©«isj»x 
cm 8 j #2fet8tt*>a>*^B-7' y > hisiaiE©-§$if5£x 

[010] *^(C*>*^^®^y>H3^S<DSS^X 

n^m-r^-cAS. io 
[0ii] *§zwicftipz&m7'j > H2««©#si3£x 

[012] ^^(c^^s^jit' y > HB^«©-si?jgx 

[013] ^Bjtc^i^Jl^ y > H3^«©-&S83tX 

[014] 2fc^«:^*s^e^ y > HB^«©#suex 

[0is] ^wtcj&^s^a^y > hi3t§«g©&S{jgx 
g^-r^-cabs. 20 

[016] y > HB^«©SSl3tX 

[017] *^(cj!P^s^ji^y>hi3®«©&sjn: 
g&svria-ca-s. 

[018] #£6lJI3tc*>a>S£Jf y > H3^«©#S!!jtX 

[0i9] ^Bj{c*i*>s^jg^y>na^«©.&t?3tx* 
[0i] 



Cu 




[15] 

A 10 9 II A 

10 A 11 10 4 
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[@20] *^{C35^S^Jl7'y> n^«e©#sstx 
[021] *^(c^5^1^'J > hie|gtg©&S!BiX 
[^©S&IB] 

i mm 

2a if&igSiJB (TB©&^8?«>o#ffl&*fc!IS) 

2b (±mcotemM&r>&mimmm) 

3 &o£U^Xh 

5 fl-B*Sf«!SS WBi^#-» 

6 ^vr^-^ffleap 

7 «V7*-A 

8 i@?5 

9 )l 

10 mmfimi 

no $&B 

12 mmmt-ozm mtgffimit>-?$m) 

13 «s?«t>o#® (&Mm#>-z>tm) 

14 ViVif— na 

15 =-'j>r)i'#>i%m 

16 £&-?*B 

17 tt/^O?" <«A,fti#:) 
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